Recent fluctuations of financial markets, especially, stock markets fluctuations, have revived the interest concerning the dynamics of real economic activity, namely, of private consumption. In this work, the role of stock market as a determinant of private consumption is analyzed, namely, by the consideration of wealth effects. It is also analyzed the potential differences of these effects originated by different categories of property of stocks (direct versus indirect property). Using a sample for the U. S. economy, in the period 1952:Q1 -2001:Q4, several long-run relationships were estimated, suggesting that wealth effects associated to direct property are about 3.5 times superior to those associated to indirect property. Short-run dynamics is analyzed with the estimation of a single equation, suggesting that consumption contemporaneously answers to changes in income and in wealth and that the adjustment to long-run component is very slow, which constitutes an indicator that consumers gradually change their behaviors, possibly, due to habit formation. There is also evidence supporting the presence of the indirect channel of wealth effect.
Introduction
Consumption is an extremely important component of aggregate demand, not only because of its influence on economic growth, but also in the determination of the economic cycles. The study of private consumption decisions is, therefore, relevant.
Conventional macroeconomic analysis includes the wealth effect in models of product, income and prices determination, namely, considering that wealth influences not only private consumption, but also money demand, in the general context of assets' choice.
In the life cycle and permanent income' models and their recent developments, consumer's wealth is a fundamental argument. On one side, private consumption is a function not only of disposable income, but also of net wealth. By the other hand, a wealth increase pushes money demand, so that agents can maintain the desired proportion between money and other categories of wealth.
With the recent growth of relative importance of financial assets, especially of stocks, in the net wealth' composition, research has been characterized by the introduction of important features that involve the behavior of financ ial markets, namely of stock markets, in the theories of the consumption decision. In fact, financ ial markets influence macroeconomic behavior, mainly, through their impact on consumption and investment. Additionally, consumption and investment generate important feedback effects on financ ial markets.
The question to know how financial wealth influence consumption behavior became, recently, more pressing, because of the increasing fears that s ubstantial fluctuations in financ ial markets, especially, in the stock market, could cause great fluctua tions on consumption demand and therefore on aggregate demand, with the possibility of generating episodes of economic recession.
Theoretical analysis in this area is still not gathering consensus and empirical evidence is still inconclusive.
Among the empirical studies that find the evidence of significant wealth effects on consumption, we should refer: Mankiw and Zeldes (1991) , Barrell and In't Veld (1992) , Ogawa et al. (1996) and Ludvigson and Steindel (1999) . Mankiw and Zeldes (1991) show that stockholders' consumption is more volatile and more strongly correlated with stock market returns than non-stockholders' consumption. Barrell and In't Veld (1992) develop a macroeconomic model that includes long-run government's budget constraint and presupposes weak form of solvability and conclud e that wealth effects are important in any model that is intended to be useful in the analyzing of the effects of the adoption of economic policies.
1 Ogawa et al. (1996) conclude that net financial wealth is a significant explanatory variable of consumption and show that changes of net wealth were responsible for about a third of the total change of consumption, during the economic boom of the eighties in Japan. Ludvigson and Steindel (1999) also identify a significant stock market wealth effect on consumption expenditure in U.S.A., although they sustain that the behavior of this market is not a good indicator of future consumption.
By the other hand, Poterba and Samwick (1995) , Starr-McCluer (2002 ), Otoo (1999 and Poterba (2000) find modest wealth effects. Poterba and Samwick (1995) show that, although the patterns of stocks property have changed in the last years, these changes didn't have a significant impact on the relation between the fluctuations of the stock prices and the private consumption. Starr-McCluer (2002) suggests that concerns relative to trend inversions of the stock prices can lead stockholders not to spend realized gains. Otoo (1999) shows that the correlation between the stock prices and the consumer confidence level (either stockholder, or non-stockholder) doesn't change with the property of stocks, which means that consumers use stocks, mainly, as a leading indicator of real economic activity. Poterba (2000) points out that, on one side, the concentrated nature of wealth and, on the other, the desire to leave bequests and precautionary motives in the consumer's behavior constitute important possible causes of the modest wealth effects.
This lack of consensus is, partly, the mirror of the use of different measures in order to delimit the wealth concept, but also of alternative methodologies, adopted to quantify the wealth effects generated by stock market on private consumption.
On the other hand, although literature emphasize that the impact on private consumption of different categories of assets can be different 2 , the question to know if there are differences of magnitude between wealth effects originated by direct property of stocks and those originated by indirect property, hadn't yet been addressed. A priori, we would expect that wealth effects originated by direct property of stocks are more significant, because direct property requires a permanent search for information from the stockholder, in order to match the evolution of market prices and, consequently, it provides a larger perception of wealth changes.
The main goal of this work is to analyze the impact of stock market on the behavior of private consumption, namely, disaggregating wealth e ffect in its components associated to direct and indirect property of stocks.
In the first part, we briefly describe the evolution of wealth composition in U.S.A. (point 1); then, we review the theoretical literature and empirical evidence concerning the subject (point 2); in the second part, after having presented methodology (point 3), and using a sample for the U.S. economy for the period 1952-2001, we estimate a model that captures the effect of stock market on private consumption decisions (point 4).
The adopted methodology implies the use of the estimation of two relationships:
a long-run relations hip, specified to determine the magnitude of the impact of changes in the stock of wealth, namely, those associated to fluctuations in financ ial markets and their components on private consumption; a short-run relationship, defined to explain the dynamics of the adjustments of private consumption to the variables that are its determinants. Then, we describe data, as well as sources of information. Finally, the model is estimated, the results are presented and major conclusions are explained. Using a sample of quarterly data for the U.S. economy for the period 1952:Q1 -2001:Q4, it is shown that wealth effects associated to direct property of stocks are 3.5 times superior to those associated to indirect property. The short-run dynamics suggests that consumption answers contemporaneously to income and wealth changes and that the adjustment to long-run component is very slow, probably, due to habit formation. There is also evidence supporting the presence of the indirect channel of wealth effect.
Evolution of wealth composition in U.S.A.
According to Poterba (2000) , the stock market represents approximately one fourth of total net worth in U.S.A.. Ludvigson and Steindel (1999) refer that the second half of the nineties was characterized by substantial changes in the households' composition of wealth, mainly due to movements in the stock market. Bertaut and StarrMcCluer (2000) analize the U.S. households' composition of assets and liabilities and show that over the past 15 years, despite the great diversification of financial products, When we analyze the behavior of net wealth (Figure 1) , it is notorious the more pronounced growth, starting by the middle of the nineties. Additionally, financial assets represent the largest proportion of assets, that is, about 70%, a position that is, substantially, reinforced in that period.
The data also reveal that the composition of financial assets has changed significantly, with the decrease of the relative importance of deposits and the growth of equities, investment funds and pension funds, these representing, actually, the major financial asset. Therefore, there is a greater exposure of households and nonprofit organizations to financial markets, either through direct property, or indirect property. On the other hand, as we can see in Figure 2 , the wealth-income ratio and savings rate are negatively related since the middle of the nineties, which can be thought as an indicator of a robust wealth effect in this period. We move now to a brief review of the literature concerning the existence of wealth effects on consumption.
A Brief Review of Literature
During last years, stock markets in the largest economies of OECD showed great fluctuations. Simultaneously, the property of stocks increased substantially. The combination of these developments and, in particular, the recent volatility of financial markets has stimulated the interest for the potential impact of great movements in the stock prices on real economic activity.
According to Boone et al. (1998) , the fluctuations in the stock prices influence economic activity through, at least, three channels: increasing the prices of assets, the cost of capital decreases a nd, therefore, investment demand increases; the credit channel, that tends to be influential because of the increase of the value of the collateral (which reduces the problem of the adverse selection) and the reduction of the risk associated to profitable investments; and the wealth effect channel.
The theoretical mechanisms associated to the wealth effect are well-known: as the financ ial assets-income ratio increases, consumption of stockholders becomes more sensitive to changes in the prices of assets (Mankiw and Zeldes, 1991) ; and, as indirect property of stocks increases -through mutual or pension funds -, the correlation between the growth of consumption and the fluctuations of stock market increases (Poterba and Samwick, 1995) . Dynan and Maki (2001) distinguish two types of wealth effects: the direct channel and the indirect channel.
The logic underlying a wealth effect is quite simple: an increase in the price of stocks boosts wealth and, therefore, allows an increase in consumption, for the same income level. If this answer emerges in a relatively quick way, the relationship between stock market and consumption behaviors can be referred as the direct channel and it is graphically identified by the negative correlation between the savings rate and the wealth-income ratio.
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When the answer of consumption happens with a significant temporary lag, there is uncertainty concerning the persistence of the movement in the stock market and it becomes difficult to determine the extension of indirect property of stocks, for example, through pens ion funds. In fact, the lag can be so great that wealth effect is not revealed in current consumption of stockholders, but just when the assets are transferred to future generations through bequests. 6 In these circumstances, the aggregate relation between stock market wealth and consumption can exist, because, for example, changes in the stock prices signal future changes in income -this is called the indirect channel.
The first tests to the life cycle model (Ando and Modigliani, 1963; Modigliani, 1971; Modigliani and Tarantelli, 1975) showed that the consumer's wealth had a significant impact on consumption, with a wealth increase of 1 dollar contributing to the 5 If ∆C* = -∆S* = pmc ∆W, with C*, the target consumption, S*, the target savings, W, the wealth e pmc, the marginal propensity to consume wealth, then ∆(S/Y)* is approximately equal to pmc∆(W/Y), with Y representing income. 6 The impact on consumption of a change in stock market wealth depends on its cause: an increase originated by higher expected profits turns out budgetary constraint; an increased associated to a decrease in the discount rate changes the slope of budgetary constraint. Dynan and Maki (2001) analyze the average answer of consumption over time. Consumers can also decide to reduce labor supply and to consume more leisure instead of consuming more: Cheng and French (2000) indicate the wealth effect as a determinant of the relatively small increase in the rate of partic ipation in labor market.
increase of consumption approximately 6 cents (a marginal propensity to consume wealth that varied between 4% and 8%). However, as Pearce refers (1983, p. 15 suggesting that this is the result of the strongly biased distribution of stocks and that the wealthier households aren't influenced by fluctuations of stock market when they take a consumption decision; Bhatia (1972) concluded for the existence of a significant impact of capital gains and showed, additionally, that realized gains have a substantially larger effect than potential gains. Some differences among these studies can explain these results: the first analysis included, in the consumption definition, the purchase of durable consumption goods, while the second considered just an estimate of the services provided by these goods; and the second study used a broad measure of capital gains and, simultaneously, considered a larger lag concerning theirs effects on consumption.
The following works found a positive relationship between capital gains and consumption. Bosworth (1975) showed that the expenditures in non-durable consumption of goods and services are strongly related with movements in the stock prices, but the same doesn't happen with purchases of durable consumption goods. It is also suggested that consumers consider the average capital gains when taking consumption decisions, instead of considering just current gains. The same relationship was found by Elliott (1980 Poterba (2000) suggests that marginal propensity to consume the shocks on wealth (namely, on stock market over nineties) can be smaller than the estimated. Nevertheless, the author concludes that even with relatively small estimates for the marginal propensity to consume wealth, the effects on consumption of the stock market boom would be substantial. Mehra (2001) suggests that wealth effect is independent from the category of wealth -an increase of 3 cents on consumption for each dollar of increase on wealth -and that there is a lag in the answer of consumption.
By the other way, Desnoyers (2001) considers that wealth effect is temporary and relatively fast, suggesting a marginal propensity to consume stock market wealth approximately 5.8%.
At the international level, evidence is also quite diversified. In Japan, Mutoh et al. (1993) and Ogawa (1992) suggest estimates for the ma rginal propensity to consume wealth around 1%. Horioka (1996) and Ogawa et al. (1996) present estimates around 4%, varying, considerably, with the definitions of wealth and income. In France, several studies (Bonner and Dubois, 1995; Grunspan and Sicsic, 1997) haven't found evidence of a wealth effect. In Italy, Rossi and Visco (1995) present evidence of a marginal propensity to consume wealth of between 3% and 3.5%, when Social S ecurity's transfers are considered in the definition of disposable income. In Australia, Tan and Voss (2000) estimate that the increase of 1 dollar in per capita wealth will be eventually related with the annual increase of non-durable consumption goods approximately 4 cents. Additionally, the authors don't find evidence that the deregulation and the liberalization processes have had significant effects on the growth of the consumption. 10 The authors suggest that marginal propensity to consume stock market wealth (3%) is less than that associated to different categories of wealth (7.5%). 11 Using data for the U.S. economy, the authors estimate the equation of Modigliani (1971) -which related consumption expenditure with disposable income and wealth -, but disaggregate wealth in two categories: one related with stock market and the other for different assets . They show that the stock market wealth effect is sensible to the sample period and it was greater, mainly, in the last years of the seventies and the beginning of the eighties. However, marginal propensity to consume stock market wealth is unstable and, therefore, this parameter is uncertain. Pichette (2000) suggests, for Canada, the existence of a wealth effect of the order of 3%.
Finally, Marry et al. (2001) they analyze a panel of 14 countries of OCDE and they verify the modest existence of wealth effects.
In sum, as Boone et al. (1998, p. 13) refer, the wealth effect is generally larger for the USA than for other countries of the G7 economies.
Methodology
The adopted methodology consists of two stages.
First, a long-run relation (steady-state relation) between consumption and wealth is estimated. We apply ADF tests (Augmented Dickey-Fuller tests) to determine the existence of unit roots and, then, to determine the existence of cointegration, using Engle and Granger (1987) methodology. We use the Stock and Watson (1993) procedure to estimate the long-run relation.
In the second stage, we proceed with the analysis of short-run dynamics, that is, the analysis of how consumption reacts to shocks on wealth and how these deviations from long-run relation are corrected. We use a single equation.
Long-run relation
Following Davidson and Hendry (1981) , Blinder and Deaton (1985) , Macklem (1994) , Boone et al. (1998) , Ludvigson and Steindel (1999) , Pichette (2000) and Tan and Voss (2000) , Davis and Palumbo (2001) and Mehra (2001) , among others, we defined models that incorporate a long-run relation (steady-state) between consumption, wealth (and its different components) and income.
The long-run relationships were based, fundamentally, in the permanent income hypothesis developed by Friedman (1957) and retaken by the studies of Hall (1978 Hall ( , 1988 , Flavin (1981) and Campbell (1987) . According to this hypothesis, consumption is a function of human wealth (after-tax labor income) and no n-human wealth (tangible wealth and financial wealth). In the case of financial w ealth, it is still possible to disaggregate this variable, because the impact on consumption of different assets' categories can be different (Zeldes, 1989; and Poterba and Samwick, 1995) .
The specification of the models to estimate includes, additionally, the disaggregating of stock market wealth in two components: direct property and indirect property of stocks. The goal is to analyze the existence of potential differences of the wealth effects originated by each one of these wealth components.
The estimated long-run relations were the following ones:
where c denotes private consumption expenditures, w, net wealth of private sector, stw, stock market wealth, stwd, wealth directly detained in the form of stocks, stwi, wealth indirectly detained in the form of stocks, nstw, non-stock market wealth, y, after-tax labor income, u 1t , u 2t and u 3t , respectively, the disturbance terms of equations (1), (2) and (3) and the operator ∆ represents first-order differences. All variables (dependent and explanatory) are valued at constant prices and expressed in the logarithmic form of per capita terms. The β, α, γ, ϕ, θ parameters represent, respectively, the long-run elasticities of consumption in order to aggregate net wealth, to stock market wealth, to wealth directly detained in the form of stocks, to wealth indirectly detained in the form of stocks, to non-stock market wealth and to after-tax labor income and if the explanatory variables are integrated of order 1 and the resulting error terms of the regression of the dependent variable on the explanatory variables are integrated of order 0 (that is, stationary) then, the time-series will be cointegrated and it is possible to define, respectively, for each equation, the cointegration vectors (1, -β, -δ), (1, -α, -θ, -δ) and (1, -γ, -ϕ, -θ, -δ) .
Equation ( The models will be estimated using DOLS (dynamic ordinary least squares)' method, proposed by Saikkonen (1991) and Stock and Watson (1993) , with the goal of eliminating regressors' endogeneity on the distribution of the least squares estimators.
When we detect the presence of heterokedasticity in the estimation with DOLS, we use robust standard errors, suggested by Newey and West (1987) . Finally, when, after the estimation using Stock and Watson (1993) procedure, we detect serial autocorrelation, the long-run relations will be estimated using DGLS (dynamic generalized least squares)' method, suggested by Stock and Watson (1993) .
It is still important to point out three aspects of the specification of models, which are related with the nature of consumption, wealth and income data. The first is that economic literature point out that different categories of assets have different impacts on consumption -therefore, the estimation of long-run relations (1), (2) and (3).
The second is that explanatory theories of consumption behavior typically refer the flow of consumption' expenditures so, therefore, we exclude durables consumption expenditure, because this is just the replacement and, eventually, the increase of the existing stock, and not the flow of services that the existing stock of goods provides.
Consequently, we consider only the flow of expenditure with the acquisition nondurable goods and services. Finally, the inclusion of variables in the logarithmic form doesn't allow per se the consideration of the impact of each additional dollar of wealth (or of one of its components) on private consumption, but just the elasticity of this in order to that. For this reason, the models will also be estimated with the variables in levels to allow for estimates of marginal propensities to consume.
Short-run dynamics
Specifications (1), (2) and (3) From the long-run relations, the following dynamic equations were specified:
where z is a vector of variables that, potentially, determines the short-term consumption dynamics, but that economic literature doesn't attribute any role in explaining the longrun relation and ect is the error-correction term (cointegration equation or long-run component), which can be expressed for equations (1 '), (2 ') and (3 '), respectively, as:
They are, therefore, used as the estimated cointegration coefficients in equations (1), (2) and (3).
Intuitively, the parameter associated to the error-correction term in the dynamic equations should have a negative sign, since, when in a certain period of time consumption moves away from its equilibrium value, this deviation should be corrected in the following periods; the greater the value is, the faster will be the correction of the deviation and, therefore, the return to the equilibrium value. Dynamic equations (1'), (2') and (3') are, then, estimated by OLS.
Finally, it's important to point out that in this work, we estimate short-period dynamics using a single equation, instead of considering the estimation of a system of equations, typically, designated as autoregressive vectors as it happens, for example, in Ludvigson and Steindel (1999) . This means that not only we ignore possible feedback effects between variables of long-run component, but also the possibility that wealth and income equations -and not just consumption equation -could contain additional information concerning long-period component and, therefore, concerning sho rt-period dynamics.
Estimation and results
In this section, after describing the sample, we estimate models 13 and analyze results, pointing out their differences from theoretical and empirical literature.
Data
The sample used in the estimation of models comprises quarterly macroeconomic U.S. data for the period 1952:Q1 -2001:Q4.
The time-series used in the estimation of long-run relations (steady-state) are the private consumption, the after-tax labor income, the net w ealth of households and nonprofit organizations, as well as its components, namely, the stock market wealth (we also distinguish direct property and indirect property of stocks) and the non-stock market wealth. In the estimation of dynamic equations, it was also tested the inclusion of the following variables: the inflation rate, the unemployment rate, the interest rate, the confidence index, the budget surplus, the Current Accounts surplus and the rate of growth of GDP.
Data about consumption, income and wealth were calculated at 1996 prices 14 , at per capita terms and expressed in the logarithmic form. Original data concerning wealth relates to the end-period values, so we introduced a lag, so that the observation of wealth in t relates to the value of this variable in the beginning of the period t+1.
A detailed description of the used information is presented in Annex II.
In sections 5.2 and 5.3, we estimate, respectively, several long-run relations and short-run dynamic equations, and analyze main results.
Long-run relation
The estimation of equations (1), (2) and (3) A brief graphical analysis of time-series of the variables included in the long-run specifications lead us to suspect that they constitute non-stationary processes, with a strong trend component. In Figures 3, 4 and 5 we present the time-series of the variables included in the long-run equations (specifications (1), (2) and (3)), to whom we test the existence of unitary roots and, later, of cointegration. (2) To test the existence of unit roots, we applied ADF tests (Augmented DickeyFuller) to the time-series for different lags (k). Results are presented in Tables 1 and 2.   15 In a first stage, we applied the tests to the variables in levels and tested the existence of a unit root, against the alternative hypothesis that the time-series are stationary. Then, we applied the tests to first-order differences and tested the hypothesis that the time-series are stationary in differences.
Results suggest that time-series have a unit root. When applied to first-order differences, the tests suggest that series are stationary in differences, a feature that emphasizes the hypothesis that variables are integrated of order 1. 15 To a brief revision of alternative tests to the existence of unit roots, see, for example, Harris (1995) e Maddala and Kim (1998) . In order to estimate long-run relations, we use Stock and Watson (1993) procedure, and we include lags and leads or order 4.
17 In a first stage, whe n we detect heterokedasticity and serial autocorrelation in the estimation by DOLS, we used standard deviations proposed by Newey e West (1987) with a lag truncation parame ter of 4. On the basis of this estimation and using Engle e Granger (1987) methodology, we apply ADF tests to the error-terms of the cointegration vector, as a form of detecting the existence of cointegration. 18 Finally, in cases where we detect the existence of cointegration, long-run relation was re-estimated using DGLS method. All relations were estimated with variables in logarithms and levels, in order to obtain, respectively, estimates of elasticities and marginal propensities to consume.
19 Tables 3, 4 and 5 provide a brief summary of major results of estimation via DOLS and via DGLS of equations (1), (2) and (3). To each model, we present the DOLS and DGLS estimates of cointegration vector (constant is omitted). We also present the results of ADF tests to each cointegration vector.
The results of the estimation of equation (1) via DOLS, shown in Table 3 , lead us to conclude that the long-run elasticity of consumption in order to aggregate net wealth is 0.28, whereas the elasticity of consumption in order to income is 0.67, a value that, although inferior to 1, is similar to those found in previous empirical studies. By the other hand, when the relation is estimated with variables in levels, we obtain an estimate of the marginal propensity to consume wealth of approximately 0.038, which confirms the results obtained in previous works that show that the impact of 1 additional dollar of net wealth is comprised to the interval of 3 to 5 cents of additional consumption. Additiona lly, the ADF tests applied to the error-terms of cointegration vector show that the same are stationary, which constitutes an evidence of time-series cointegration. 20 When we, explicitly, model serial autocorrelation 21 , the cointegration vector parameters don't change significantly (0.17 e 0.81, respectively), although, in the case of the elasticity of consumption to income, the estimate 17 Results aren't sensible to the choice of different values for k. 18 To a brief review of alternative cointegration tests, see, for example, Harris (1995) and Maddala and Kim (1998) . 19 Some authors estimate consumption functions as ratios of income. See, for example, Boone et al. (1998) , Maki and Palumbo (2001) and Mehra (2001), among others. 20 Tests reject null hypothesis of the error-terms being integrated of order 1, to a significance level of 1 and 5%. 21 It was adopted the presumption that error-terms follow an autoregressive process of order 1, which was sufficient to correct serial autocorrelation.
approximates further to 1. We should note that the coefficients associated to the wealth variable -when the relation is estimated in levels -can be interpreted as identifying the quarterly real after-tax rate of return of detained assets. 22 Thus, the results allow us to conclude that annual real after-tax profitability rate of return of aggregate wealth is approximately 8.3% (estimate through DGLS) and 19.5%
(estimate through DOLS).
23 Table 3 -Coefficients of cointegration equation (1).
When we disaggregate wealth in stock-market wealth and non-stock market wealth, we can see (Table 4) This interpretation is possible when we assume the presupposition that consumption equals permanent income. 23 Under permanent income hypothesis, consumption is given by:
If economic agents and market discount future at the same rate, then δ equals 1, that is, consumption will equal permanent income ( expression under brackets). The estimate that is obtained for the cointegration equation coefficient associated to income (in levels) is an estimate of δ (present value of expected changes in labor income is stationary). In Table 3 , the estimate of δ is 0.833472 (DOLS) and of 0.949023 (DGLS), which implies, respectively, an annual real after-tax rate of return approximately 19.5% and 8.3% (which we obtain, dividing the coefficient associated to net wealth, β, by the coefficient associated to income, δ). Notes: Symbols * and ** denote rejection of significance to a significance level of 1 and 5%, respectively. When applying ADF tests, we consider models without trend, without drift and with four lags. We also used critical values from MacKinnon (1991).
Model
bring significant changes, with the exception of the coefficient associated to stockmarket wealth that is not statistically significant at a significance level of 1%. The estimation via DGLS and DOLS suggests an annual, real and after-tax rate of return of stock-market wealth of, respectively, 7.6% and 24.3%.
Finally, the estimation of the equation (3) via DOLS reveals that stock-market wealth that is directly held has an impact of about 3.5 times superior to that associated to stock-market wealth that is indirectly held, a feature that is not surprising, not only because direct property implies a permanent search of information from agents in order to match the evolution of portfolios (and to predict future evolution), but alsoand, consequently -because of the larger perception of changes in wealth originated by that evolution. The ADF tests applied to the error-terms reveal the presence of cointegration. By the other hand, the estimation through DGLS reveals that the disaggregating of stock-market wealth is not statistically significant. Results also suggest: an annual real after-tax rate of return of assets directly held in the form of stocks of 6.7% (DGLS) and 41.3% (DOLS); an annual real after-tax rate of return of assets indirectly held in the form of stocks of 8.1% (DGLS) and 11.1% (DOLS).
Finally, when equation (3) is estimated by DGLS, each of the components of stockmarket wealth is not statistically significant at a significance level of 10%.
Tabl e 4 -Coefficients of cointegration equation (2).
Model: Notes: Symbols * and ** denote rejection of significance to a significance level of 1 and 5%, respectively. When applying ADF tests, we consider models without trend, without drift and with four lags. We also used critical values from MacKinnon (1991). Notes: Symbols * and ** denote rejection of significance to a significance level of 1 and 5%, respectively. When applying ADF tests, we consider models without trend, without drift and with four lags. We also used critical values from MacKinnon (1991) .
Tabl e 5 -
From the graphical analysis of the estimated long-run relations (Figure 6 ), we can emphasize that the private consumption have been inferior to its long-run level of equilibrium along the seventies, which is not surprising because of the oil shocks and the rupture of the international system of payments. We can also see that, along the nineties, the private consumption have been superior to its long-run level of equilibrium, a behavior sustained, probably, by the strong appreciations of stock markets, which seems to confirm the idea that this period was characterized by abnormally high rates of return of stock markets. Source: Author's calculus.
Figura 8 -Cointegration relation -specification (3).
Source: Author's calculus. 
Short-run dynamics
Short-run dynamics is represented by equations (1'), (2') and (3'). We presuppose the existence of a long-run relation between consumption, income and wealth (and its components) -cointegration relation -, but, in the short-run, temporary divergences may occur.
Dynamic equations were estimated, including not just the lagged values of the variables included on long-run relations (equations (1), (2) and (3)), but also (exogenous) variables that, although literature doesn't attribute any role in the determination of the long-run relation, can bring additional information concerning the short-run dynamics. As exogenous variables, we include: the unemployment rate (unrate), the inflation rate (inflation), the interest rate of the 3-months Treasury bills (tb3ms) -which is used as a proxy for the short-run interest rate -, the rate of interest of mortgages (mortgage) -which is used as a proxy for the long-run interest rate -, the consumer's sentiment index (sentiment), the budget surplus (budget), the Balance of Current Accounts (bopbca) and the rate of growth of GDP (rategdp).
Long-run component was included in the dynamic equations, considering the cointegration coefficients of the estimations through DOLS and DGLS.
Before proceeding to the estimation of the equations, it is necessary to apply the ADF tests to each one of the (exogenous) variables, in order to include only stationary ones.
The ADF tests reveal that all (exogenous) variables, with the exception of the rate of growth of GDP, are integrated of order 1, being stationary in first-order differences, as we can observe in Table 6 . Consequently, we include in the estimation of the dynamic equations, all (exogenous) variables in first-order differences, with the exception of the rate of growth of GDP, which is included in levels. The results of the estimation of the equation (1') are summarized in Table 7, where we only include the variables that are statistically significant. It was also verified that the inflation rate, the short-run rate of interest, the longrun rate of interest, the consumer sentiment index, the budget surplus and the Balance of Current Accounts are statistically significant and, therefore, they bring additional information to the analysis of the behavior of the short-run dynamics of consumption.
Among the group of variables initially proposed, we exclude the unemployment rate and the rate of growth of GDP 25 , which indicates that, for the adopted theoretical model and the chosen sample period, the first doesn't seem to constitute a good proxy for In what concerns to inflation, we observe that the increase of inflation rate in 1 percentile point contributes to diminish the rate of growth of consumption in about 0.002 percentile points. 24 In fact, since the lagged values of growth of wealth aren't statistically significant, results suggest that consumers are liquidity-constrained or that capital gains are, partially, considered as temporary, so that the impact of realized capital gains is greater than that associated to potential capital gains. 25 Results suggest that these variables are not statistically significant.
In what concerns to interest rates (short-run and long-run), the results point out opposite directions: the short-run interest rate has a positive impact on the rate of growth of consumption of approximately 0.0016 percentile points for each percentile point of increase, while the long-run interest rate has a negative impact of approximately 0.003 percentile points. These results aren't completely surprising since we used, as a proxy for the short-run interest rate, the 3-month interest rate of Treasury bills and, as a proxy for the long-run interest rate, the mortgages interest rate. In fact, the first can be understood, mainly, as a rate of return of an asset detained by consumers, while the second represents a cost, since positive changes in this variable imposes restrictions on consumer expenditures. Therefore, results suggest that, in the short-run, income effects are greater than substitution effects and, in the long-run, the opposite occurs.
In what concerns to consumer sentiment index, the results confirm the hypothesis that consumption decisions depend not only on the capacity to buy, but also on the level of consumers' optimism and/or pessimism.
In what concerns to budget surplus and the Balance of Current Accounts, the results suggest a small impact on the rate of growth of consumption, although statistically significant. suggests that the correction is extremely slow, which constitutes an indicator that consumers, gradually, adjust their expenditures after the realization of gains and /or losses in income and wealth. Therefore, only after the verification of a sufficiently long period of losses and /or gains -that agents perceive as permanent -will the consumption patterns change, which can be, simultaneously, interpreted as an evidence of the presence habit formation. This result also constitutes an evidence of the "indirect" channel of wealth effect, since the connection between changes in wealth and the adjustment of consumption patterns is not immediate.
Tabl e 7 -Dynamic equations, specification (1´). Notes: Symbols *, ** and *** denote significance rejection at a level of 1, 5% and 10%, respectively.
The estimation of specifications (2') and (3') revealed that exogenous variables, the disaggregating of wealth and the long-run component were not statistically significant, which is the reason for which we only provide a summary of the results of the estimation of equation (1 ').
Conclus ions
The fluctuations of financial markets along the nineties have revived the debate on the role of these markets, in particular, of stock markets, on the determination of real economic activity.
In this work, we should emphasize some results and, although, in this area, theoretical analysis is still not gathering consensus and empirical evidence is still inconclusive, the pertinence of the same is relevant, not only because of the questions they address, but also because they allow us to foresee future directions of research.
In the estimation of wealth effects, we considered several long-run (steady-state)
relations between consumption and wealth, and then we moved to the analysis of the short-run dynamics.
The results of the estimation of the long-run relations suggest that, in the U.S.A., Although literature refers t hat the impact (on consumption) of different categories of assets can be different, it hadn't yet been addressed the question of knowing if wealth effects associated to direct property of stocks are of the same magnitude of those generated by indirect property. A priori, we expected that direct property' wealth effects could be more robust, because the direct property requires from the stockholder a permanent search for information in order to accompany the evolution of stock prices and, consequently, it allows a larger perception of the wealth changes.
This work suggests that, in fact, the impact is substantially larger, since it shows that each additional dollar of directly held stock-ma rket wealth induces the increase of consumption of, approximately, 5.8 cents, while each additional dollar of indirectly held stock-market wealth induces the increase of consumption of only 1.7 cents, that is, the direct property' stock-market wealth effect is about 3.5 times superior to the indirect property' stock-market wealth effect.
Short-period dynamics is analyzed through the estimation of a single individual.
The results suggest that consumers: have a forward-looking behavior; are influenced by the level of confidence; attribute a greater importance to realized capital gains than to potential capital gains; and follow rules of decision.
The e mpirical e vidence also suggests the rejection of permanent income hypothesis, which denotes its limitations and the idea, defended by Attanasio (1998) that life cycle model and permanent income hypothesis can only be tested and estimated if we use a flexible specification of individual's preferences.
Another aspect that deserves emphasis is the fact that results reveal that the correction of deviations in order to long-run relation is very slow, which means that consumers gradually adjust their expenditure patterns. This result can be explained by the existence of habit formation. Another possible explanation could be that consumers change their expenditure patterns after the verification of a sufficiently long period of abnormally high wealth losses/gains, this is, creating t he expectation of new losses/gains. This result also suggests the presence of the "indirect" channel of wealth effect, since the connection between changes in wealth and changes in consumption is not immediate.
This work is just a first approach to the subject. Therefore, there are several limitations: some are theoretical; others, methodological.
One of the limitations is that the proposed model considers the (wealth) effects of stock market on real economic activity (namely, on private consumption), but it ignores the possibility that economic activity can also influence stock market and, therefore, that this market is a mere leading indicator. For example, Ludvigson and Steindel (1999) present a model in which short-run dynamics is described by a system of equations, which allows the possibility of the reflexivity in the relation between consumption and stock market. By the other hand, Tokua (2002) points out that, from the theoretical point of view, there is little space for the verification of "pure" wealth effects, since not only consumption, but also stock prices are forward-looking variables.
In addition, this work analyze s the impact of stock market on private consumption, but it ignores the impact on private investment.
The proposed approach is of partial equilibrium and not of general equilibrium.
In fact, following Ludvigson and Steindel (1999) and Mehra (2001) , this work cons iders the interest rate and wealth as exogenous variables, when a general equilibrium' analysis would require them to be endogenous. Lantz and Sartre (2001) analyze this question, showing that consumption doesn't directly react to wealth changes, but both consumption and wealth react to changes in productivity. Since the effect of these changes on those variables is not linear, there is the possibility that consumption and wealth move in opposite directions.
Another limitation is that we have considered that the relation between consumption and wealth is stable over time, which, if is not the case, would imply that marginal propensity to consume wealth is not constant. Ludvigson and Steindel (1999), Mehra (2001) and Shirvani and Wilbratte (2002) try to highlight this aspect, emphasizing that the coefficient associated to stock-market wealth in the consumption function increased substantially during the nineties, a feature that deserves further reflection in future works.
By the other hand, from a methodological point of view, in this work, we used the ADF tests and the methodology of Engle and Granger (1987) to detect, respectively, the existence of unit roots and cointegration. However, we should note that these methodologies have limitations: the ADF tests are not powerful when compared with alternative tests, and suffer from sample dimension biases, aspects that, as Harris (1995, p. 47) refers can lead to the tendency to excessively reject the null hypothesis, when it is true, and not to reject it, when it is false; by its turn, the methodology proposed by Engle and Granger is criticized because of its weak power, its potential biases of the estimates of long-run relations in finite samples and the impossibility of applying statistical inference to the long-run parameters from t-statistics (Harris, 1995, p. 57) . These limitations have led to the development of alternative tests that allow more robust results. Harris (1995) and Maddala and Kim (1998) Another potentiality is to analyze the role of financial deregulation/liberalization. Bayoumi (1993) and Caporale and Williams (1997) , among others, point out the importance of these processes for the credit expansion and the elimination of liquidity restrictions that they provide; Bonser-Neal and Dewenter (1999) emphasize the effects of level of development of financial markets on the savings rate;
and Bekaert et al. (2001) emphasize their importance for economic growth. Therefore, it would be important to approach the importance of these processes on the magnitude of wealth effects, an aspect that is analyzed in a recent work of Boone et al. (2001) .
It would be also important to analyze the importance of the concentrated nature of the wealth on the verification of modest wealth effects and the impact of that nature on the dynamics of wealth distribution.
Finally, although literature emphasizes the role played by stock market on nondurable consumption expenditure, it would also be important to analyze the role played by these markets on durables consumption expenditure. The sum of assets less the sum of liabilities defines the net wealth (net worth) of households and nonprofit organizations.
Annex I Evolution of wealth's composition
When we look to the behavior of assets and liabilities, it is notorious the increasing tendency of their value, although the first is more pronounced that the last.
We can also observe the acceleration of growth in the value of assets from the second half of the seventies to the middle of the nineties. When we analyze the behavior of financial assets, we can emphasize that:
-the deposits, which represented in the fifties approximately 17% of the financial assets, lost relative importance since the eighties to approximately 14%;
-the credit market instruments lost their relative importance (12% in the beginning of the fifties to less than half in 2001); -the corporate equities, which represented in the sixties almost 30% of the financial assets, lost importance till the eighties (a value close to 12%), but have increased their importance during nine ties (to a value close to 20%);
27 At replacement (current) cost. 28 Value based on the market values of equities held and the book value of other assets held by mutual funds.
-the mutual fund shares, which represented a marginal importance of financial assets in the fifties (less than 1%), increased their relative importance t o a value close to 10%; on the opposite, the life insurance reserves lost importance;
-the notorious growth of the pension fund reserves that in the fifties represented approximately 5% of the financial assets and since the second half of the nineties represent more than one fourth of those assets and are actually the most important financial asset in U.S.A. ;
-finally, the equities in noncorporate business, which in the first half of the fifties represented almost 40% of the financial assets, significantly lost their importance during the nineties to approximately 15%.
When we observe the behavior of the liabilities, we must emphasize that:
-the credit market instruments represent the main component, deserving reference:
o the fact that mortgages represent almost two thirds of the total liabilities;
o the fact that consumer credit lost its importance (30% in the first half of the fifties; almost 20% in the second half of the nineties);
-the other components of liabilities have a marginal relative importance during the considered period. In sum, the data reveal that the composition of financial assets has significantly changed, with the decreasing of the relative importance of savings deposits and the increasing of the relative importance of pension fund reserves, corporate equities and mutual fund shares. We should emphasize: the sustained growth of the prices of stocks in this period; the increasing number of mutual fund shares; the introduction of the pension fund reserves; the combination of higher prices of stocks and the increasing participation of the detention of stocks, through mutual fund shares and pension fund reserves, has led to a significant relative importance of stocks in the composition of financial assets..
Financial assets' categories -relative importance (%)
We can also see that financial assets are the major asset of net wealth (almost 70%) -in 1999, these assets represented more than 83% of net wealth. This importance has substantially increased during the nineties. 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 
Stock-market wealth
Stock market wealth is defined as the sum of value of stocks, directly and indirectly held, namely: (a) stocks held by households -direct property (line 24 of 
Non-stock market wealth
Non-Stock market wealth is defined as the difference between aggregate net wealth, held by households and nonprofit organizatio ns (line 43 of Table B 
After-tax labor income
After-tax labor income is defined as the sum of wages and salaries, transfer payments, and other labor income, subtracted by personal contributions for social insurance and taxes. Taxes 
Price Deflator
The nominal after-tax income, wealth and interest rates were deflated by the personal consumption expenditure chain-type price deflator (1996=100), seasonally adjusted. 
Consumer sentiment index
We use the consumer sentiment index ( 
